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Tyrosinemia

Description

Tyrosinemia is a genetic disorder characterized by disruptions in the multistep process
that breaks down the amino acid tyrosine, a building block of most proteins. If untreated,
tyrosine and its byproducts build up in tissues and organs, which can lead to serious
health problems.

There are three types of tyrosinemia, which are each distinguished by their symptoms
and genetic cause. Tyrosinemia type |, the most severe form of this disorder, is
characterized by signs and symptoms that begin in the first few months of life. Affected
infants fail to gain weight and grow at the expected rate (failure to thrive) due to poor
food tolerance because high-protein foods lead to diarrhea and vomiting. Affected
infants may also have yellowing of the skin and whites of the eyes (jaundice), a
cabbage-like odor, and an increased tendency to bleed (particularly nosebleeds).
Tyrosinemia type | can lead to liver and kidney failure, softening and weakening of the
bones (rickets), and an increased risk of liver cancer (hepatocellular carcinoma). Some
affected children have repeated neurologic crises that consist of changes in mental
state, reduced sensation in the arms and legs (peripheral neuropathy), abdominal pain,
and respiratory failure. These crises can last from 1 to 7 days. Untreated, children with
tyrosinemia type | often do not survive past the age of 10.

Tyrosinemia type Il can affect the eyes, skin, and mental development. Signs and
symptoms often begin in early childhood and include eye pain and redness, excessive
tearing, abnormal sensitivity to light (photophobia), and thick, painful skin on the palms
of their hands and soles of their feet (palmoplantar hyperkeratosis). About 50 percent of
individuals with tyrosinemia type Il have some degree of intellectual disability.

Tyrosinemia type Il is the rarest of the three types. The characteristic features of this
type include intellectual disability, seizures, and periodic loss of balance and
coordination (intermittent ataxia).

About 10 percent of newborns have temporarily elevated levels of tyrosine (transient
tyrosinemia). In these cases, the cause is not genetic. The most likely causes are
vitamin C deficiency or immature liver enzymes due to premature birth.

Frequency

Worldwide, tyrosinemia type | affects about 1 in 100,000 individuals. This type is more
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common in Norway where 1 in 60,000 to 74,000 individuals are affected. Tyrosinemia type
I is even more common in Quebec, Canada where it occurs in about 1 in 16,000
individuals. In the Saguenay-Lac St. Jean region of Quebec, tyrosinemia type | affects 1

in 1,846 people.

Tyrosinemia type Il occurs in fewer than 1 in 250,000 individuals worldwide.
Tyrosinemia type Il is very rare; only a few cases have been reported.

Causes

Mutations in the FAH, TAT, and HPD genes can cause tyrosinemia types I, Il, and I,
respectively.

In the liver, enzymes break down tyrosine in a five step process, resulting in molecules
that are either excreted by the kidneys or used to produce energy or make other
substances in the body. The FAH gene provides instructions for the
fumarylacetoacetate hydrolase enzyme, which is responsible for the final step of
tyrosine breakdown. The enzyme produced from the TAT gene, called tyrosine
aminotransferase enzyme, is involved at the first step in the process. The HPD gene
provides instructions for making the 4-hydroxyphenylpyruvate dioxygenase enzyme,
which is responsible for the second step.

Mutations in the FAH, TAT, or HPD gene cause a decrease in the activity of one of the
enzymes in the breakdown of tyrosine. As a result, tyrosine and its byproducts
accumulate to toxic levels, which can cause damage and death to cells in the liver,
kidneys, nervous system, and other organs.

Learn more about the genes associated with Tyrosinemia

« FAH
« HPD
« TAT
Inheritance

This condition is inherited in an autosomal recessive pattern, which means both copies
of the gene in each cell have mutations. The parents of an individual with an autosomal
recessive condition each carry one copy of the mutated gene, but they typically do not
show signs and symptoms of the condition.

Other Names for This Condition

* Hereditary tyrosinemia
* Hypertyrosinaemia

* Hypertyrosinemia

* Tyrosinaemia
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Additional Information & Resources

Genetic Testing Information

Genetic Testing Registry: Tyrosinemia type 3 (https://www.ncbi.nlm.nih.gov/gtr/cond
itions/C0268623/)

Genetic Testing Registry: Tyrosinemia type | (https://www.ncbi.nlm.nih.gov/gtr/condi
tions/C0268490/)

Genetic Testing Registry: Tyrosinemia type Il (https://www.ncbi.nlm.nih.gov/gtr/cond
itions/C0268487/)

Genetic and Rare Diseases Information Center

Tyrosinemia type 1 (https://rarediseases.info.nih.gov/diseases/2658/tyrosinemia-typ
e-1)

Tyrosinemia type 2 (https://rarediseases.info.nih.gov/diseases/3105/tyrosinemia-typ
e-2)

Tyrosinemia type 3 (https://rarediseases.info.nih.gov/diseases/10332/tyrosinemia-ty
pe-3)

Patient Support and Advocacy Resources

Disease InfoSearch (https://www.diseaseinfosearch.org/)
National Organization for Rare Disorders (NORD) (https://rarediseases.org/)

Research Studies from ClinicalTrials.gov

ClinicalTrials.gov (https://clinicaltrials.gov/ct2/results?cond=%22tyrosinemia%?22)

Catalog of Genes and Diseases from OMIM

TYROSINEMIA, TYPE | (https://omim.org/entry/276700)
TYROSINEMIA, TYPE Il (https://omim.org/entry/276600)
TYROSINEMIA, TYPE Il (https://omim.org/entry/276710)

Scientific Articles on PubMed

PubMed (https://pubmed.ncbi.nim.nih.gov/?term=%28Tyrosinemias%5BMAJR%5D
%29+AND+%28tyrosinemia%5BTIAB%5D%29+AND+english%5Bla%5D+AND+hu
man%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D)
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